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[bookmark: _Toc94877808]Summary
The UK railway sector is at various stages of digital transformation throughout the various disciplines within the organisation. Socio-economic and environmental goals are clearly defined with technology there to support and implement efficient solutions. There are many challenges that come with digital transformation especially when considering the socio-economic and environmental impacts, such as balancing budget cuts with reliability and performance and investing into digital innovations. This paper aims to raise awareness on the challenges the UK railway sector is currently facing and inform the current progress of digital transformation where socio-economic and environmental value is concerned. The industry is struggling to recruit the younger generation and diverse backgrounds due to lack of awareness in the public eye of the opportunities that are available and there is still lots of room for improvement on the recruiting, training, and upskilling side of the sector. This is becoming increasingly important as the ageing workforce are not as tech savvy as the younger generations and are less aware of digital technologies, specifically the risk of cyber attacks that come with it. Strategies can only do so much without implementation and awareness but function as a key enabler and provide guidance to the goals that are to be achieved. The industry needs to continue its current commitment to innovation and research and academia need to focus on the bigger picture rather than small niche engineering problems. Frameworks and decision-making tools are exceptionally good strategic processes, but they do not identify the strategic problem at hand along with the various interdependencies. It is good to solve a small problem one by one but solve one big problem and the small problems will follow. 
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[bookmark: _Toc94625509][bookmark: _Toc94877811]Introduction
Digital transformation is the re-structure of processes, procedures, and strategies, to gain the most efficient outputs by way of technological solutions, to put it broadly. There are many elements to digital transformation which all contribute to the socio-economic and environmental operations of the UK railway sector. It is well known that digital technology first appeared on the UK railways back in the 1950’s when digital computers began the advancement of a new age method of communication which improved the reliability of sending and receiving communication (Kessell, 2023). However, digital transformation was not acknowledged as a process to be managed until the 2010’s, more specifically when the Digital Railway Strategy (2018), was first announced as this signified a step towards a structured and managed approach to digital transformation of the signalling infrastructure and rolling stock assets. The whole reason for this is to improve the reliability and increase capacity and performance of the UK railway infrastructure, which further benefits the whole system from a social, economic, and environmental point of view.
Socio-economic value is about the initiative-taking and positive management of impact on people and the economy, whether it be overall economy in Britain or local communities, whilst environmental value is about the management of the environment that surrounds the infrastructure and beyond considering the likes of climate change, biodiversity, and cleaner greener assets. Understanding the link between digital transformation and socio-economic and environmental impacts, is important to enable clear sight of how railway infrastructure owners, specifically Network Rail in the UK, continuously improve and contribute to becoming a sustainable organisation. This does not come without its challenges in today’s climate where budgets are being cut, prices are rising, and the implementation of digital innovations is becoming increasingly difficult due to cost pressures and the bespoke nature of the UK railway infrastructure.
Research Gap
There is not a single strategy that outlines how digital transformation should be undertaken and how to maximise the benefit of the socio-economic and environmental impacts. This is because digital transformation is a process tailored to the nature and structure of an organisation which no single organisation on the scale Network Rail is the same as another. Published research on the digital transformation of the UK railway sector is extremely limited, especially when exploring the challenges posed by digital transformation on the socio-economic and environmental aspects of the sector. The aim of this paper is to detail the socio-economic and environmental element of the UK railway sector and the challenge posed through digital transformation.
The following objectives have been developed to enable a structured approach towards understanding the links between innovation and sustainability:
1. Understand what the UK railway sector is doing to manage socio-economic value through digital transformation in the UK railway sector.
2. Understand what the UK railway sector is doing to manage environmental value through digital transformation in the UK railway sector.
3. Explore the challenges of socio-economic and environmental value through digital transformation in the UK railway sector.
Methodology
Reviewing available literature on these topics was complete systematically using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement to meet the objectives as mentioned in the previous section. A preliminary search was conducted across various electronic library databases to firstly identify a suite of published research to be considered for use. The platforms identified and used for the review are: ScienceDirect, ICE Virtual Library, and University Library. Key terms used in the searches are: “railway digital transformation” OR “uk railway socio-economic value” OR “uk railway environmental value” OR “uk railway digitisation” OR “railway digital transformation strategies” OR “uk railway strategies” OR “uk railway transformation.” 
Any additional material was sourced through various articles and reports due to the lack of relevant literature. It is evident that this type of material can be biased, so a careful approach had to be taken and the purpose of the use of this type of research material had to be limited to information retrieval. To ensure this paper was focused on relevant material, and inclusion and exclusion criteria was adhered to as shown in Table 1.
Table 1 - Inclusion and Exclusion Criteria
	 
	Inclusion Criteria
	Exclusion Criteria

	Date
	2010 – Present
	Prior to 2010

	Geographic location
	United Kingdom – Contribution from the United Kingdom
	Not in the United Kingdom or no direct contribution from the United Kingdom

	Language
	English
	Papers other than English

	Type
	Research Papers, Reports, Published Articles
	Book reviews, research notes, dissertations

	Publications
	Peer Reviewed Articles, Organisational Reports and Publications, Government Reports, Published Textbooks, Conference Proceeding, Industry Specific Articles
	Papers focusing on other infrastructure sectors besides the Railway, Discussion Forums

	Participants
	Organisations (Public or Private) and Researchers contributing to the analysis and information of digitising asset management in the UK specific to the Railway
	Non-UK Based Organisations and Researchers

	Design
	Qualitative, Quantitative, Case Study, Survey, Studies that used a validated methodology
	Papers and articles that are not backed by evidence or data

	Focus
	Is the information relevant to digital transformation for the UK railway?
Does the information contribute to the study of digitalisation, socio-economic value or environmental value?
	Information with no relationship to the UK railway sector or digitalisation, socio-economic value, or environmental value.



By using advanced filters, it was possible to narrow down any search for published material ensuring only possible relevant material was considered. The year 2010 was used to ensure a suitable cut off in line with the most recent development of digital transformation and impacts of socio-economic and environmental value, further filtered to be of UK origin or contribution, dedicating research for the UK railway sector only.
Identification
Screening

Included
Records identified from: 
Science Direct: (n = 25)
ICE Virtual Library: (n = 12)
UoW Library: (n = 27)

Records removed before screening:
Duplicate records removed (n = 15)
Records marked as ineligible by automation tools (n =9)
Records removed for other reasons (n = 10)
Records identified from:
Websites (n =22)
Organisations (n =14)
Records screened.
(n =30)
Records excluded**
(n =11)
Reports assessed for eligibility.
(n =19)
Reports excluded:
Inclusion and Exclusion Criteria (n =13)
Reports assessed for eligibility.
(n =36)
Reports excluded:
Inclusion and Exclusion Criteria (n =16)
Relevance to Research (n =7)
Studies included in review.
(n =19)

Figure 1 - PRISMA Article Screening Process
Socio-economic Value through Digital Transformation
Digital innovations are taking over the railway sector as it moves into a digital era with expectations from people and organisations that they will enable a cost efficient and reliable service to all. The Social Value Framework (Network Rail, 2021) outlines a strategy and vision for improving the socio-economic impact of UK railway infrastructure. It considers the public experience, employees, and industry wide influence.
Accessible rail travel for all is something big on the agenda now. Not all stations are fit for purpose in a sense of enabling access for disabled people, partly due to the bespoke nature of the railway meaning some platforms are at the top of embankments or far below ground requiring access via steps. Network Rail have an “Access for All” programme which was announced in 2018, which aims to improve station facilities by providing infrastructure that creates better accessibility and inclusion for all (Network Rail, 2024). Digital technology has been introduced to enable people to be more informed on accessible stations, in the form of interactive maps showing every accessible station in the country along with any specific limitations. Technology such as automatic lifts and innovative ticket gates providing wider accessible gates have also been installed at many stations (Network Rail, 2024). Through undertaking this initiative, Network Rail are instantly increasing the audience that rail transport appeals to, providing more options to customers and enabling a wider source of revenue which is a good example of socio-economic value added.
Small and medium enterprises (SME) are crucially important, and it has been recognised by Network Rail the need to appeal to SMEs for business opportunity. The SME action plan (Network Rail, 2019) outlines how Network Rail are engaging with the supply chain from a wider perspective by understanding the benefits this can bring not only to the organisation, but to local communities and businesses, having a societal impact on jobs and further increasing the benefits on local economy as well as the overall economy. The action plan details a very thorough review in the form of “you said, we will, why, how, when” to break down Network Rail’s chain of thought to ensure SMEs are represented, fairly treated, and opportunities are maximised. 
The SME action plan (2019) identifies six core headings; Engagement which focuses on the interaction between Network Rail and SMEs; Pre-procurement which focuses on creating a meaningful sourcing pipeline increasing early contractor involvement and applying a heavy focus on delivering social value; Procurement which focuses on simpler processing, contracting strategies and increased SME involvement with Network Rail Supply Chain Operations (SCO); Contract management improving timely payment, increased use of contract management plans, and incentivising tier 1 suppliers to use tier 2 and 3 suppliers; Supplier management incentivising apprenticeships and sharing good practice for the improvement of supplier management behaviours; Innovation which focuses on increased use of performance specifications, improved product approval process, publishing challenge statements and establish a fast track innovation process (Network Rail, 2019). The six core themes together express a greater interest into SMEs than previously thought, outlining Network Rail’s commitment to adding social value through the supply chain, for the benefit of their operations and overall circular economy.
In addition to supporting SMEs, in the Social Value Framework (2021), there is a heavy focus on education, apprenticeships, and supporting STEM initiatives. It is clear recognition of the fact the younger generation are going to be the ones to carry digital transformation and achieve the best outputs. This is due to how the younger generation are learning as they grow because of growing up in the start of a digital era. Minds will think in a digital way removing the traditional way of thinking and improving the chances of better innovation. Knowing what is known now with regards to digital innovation along with all the various interdependencies, this can be taught as a foundation for the younger generation entering the railway sector in the UK. 
The Rail Technical Strategy (2022) explains how a digitally talented workforce is needed to drive change and innovation in the sector. The UK railway needs people with digital skills at the core and not only from traditional railway disciplines, but also from non-traditional technical disciplines such as cyber security and new data analytics (RTS Working Group, 2022). The commitment to attracting new talent from the wider technical sectors highlights Network Rail’s goal of increasing social value in the UK.
The more digital technology develops, the more crucial it becomes to have robust cyber defence mechanisms in place. Over the years we have seen many big organisations affected by cyber-attacks, such as banks, oil companies, healthcare sector, telecommunications companies and so on. With the UK railway sector aiming for increased data driven analytics, digitally controlled systems with technology like machine learning and artificial intelligence, the security of these systems needs will also be developed. It has been acknowledged that data sharing is an important part of the rail technical strategy (2022) and the capabilities of data driven technology are endless.
The Rail Cyber Strategy (2017) provides some insight into how this is being managed and why it is important. Modern digital systems improve the customer experience by making access easier, increasing reliability, and improving operational systems (Rail Delivery Group, 2017). Digital railway systems are commonly divided into two elements: business systems and operational systems (Rail Delivery Group, 2017). The business systems are the main interface between corporate and end-user, delivering all the digital information a passenger requires, but also internal systems that enable employees to undertake their job using the information technology (IT) systems and human resources (HR) systems which contain a lot of sensitive data alone (Rail Delivery Group, 2017). The operational systems are what provides passenger safety, control of the signalling network, power systems, telecommunications and so on (Rail Delivery Group, 2017). The operational systems are the engines behind the railway being able to deliver as a transport network and it is key this is also protected. Cyber security is important for socio-economic impact as it is an invisible element of society that should it fail, could cause risk to life, finances, and personal information. There are multiple parties which have interest in cyber security as industries journey through digital transformation, and the UK railway sector as a whole understand the necessity for robust systems, hence there is support from HM Government, Railway Safety Standards Board, and Office of Rail and Road to name a few.
Environmental Value through Digital Transformation
Sustainability is a main driver for digital transformation. The issues surrounding climate change have directed governments and authorities across the globe to sign up to various initiatives to prove their commitment to reducing the impact of climate change through sustainable practice and reduced use of harmful materials and fuels. The UK railway has long been committed to the implementation of traction and overhead lines to power rolling stock, with over 70% of passenger km run by electric trains (RTS Working Group, 2022). Digital innovations are crucial to developing this type of environmentally friendly system to explore further battery or hydrogen powered systems which could serve as alternative to diesel.
Network Rail’s Environmental Strategy (2020) puts the spotlight on near enough every aspect of environmental sustainability aligning with the 17 sustainable development goals (UN, 2023) which further bolsters the view that Network Rail are committed to adding value on the global stage as well as locally in the UK.
Digital transformation is enabling network rail to us machine learning and artificial intelligence to encourage timetabling efficiencies which is part of the environmental strategy (2023) and combined with the reduction of power losses, mainly through DC powered networks, can have a significant positive impact on environmental value added, and it has also been stated 70% passenger km on electricity can be increased to 80% without the need for new infrastructure (RTS Working Group, 2022). It has been acknowledged that efficiencies in operations can be just as effective as adding new infrastructure and costs far less to implement, especially due to the capabilities of machine learning and artificial intelligence.
Technology is being developed to decrease the power losses on the network, and even looking at going as far as regenerative power. The traction decarbonisation strategy (2020) is already looking at various options for power supply and weighing up the pros and cons of various solutions. 
Greener trains are part of the goal to net zero carbon, and so are greener infrastructure assets. Whole life carbon assessments can help asset owners to understand the overall carbon emissions an asset emits throughout its life cycle. The environmental strategy (2020) outlines an aim to establish and deliver a whole life carbon competence framework enabling a better understanding for asset owners. Innovative technology using recyclable materials and sustainable power supplies are two examples of low carbon assets that are being further developed to encompass a broad range for digital technology used throughout the infrastructure. The use of internet of things sensors and big data capabilities provides so much potential in this field, which reduces the need for physical presence and inspections, and a much more streamlined factually based decision-making basis.
Infrastructure assets are not Network Rail’s only assets. The Rail Technical strategy (2022) discusses the importance of offsetting carbon emissions to reduce environmental impacts, by means of shifting fleet road vehicles to electric powered vehicles which aligns with many industries, as it is one of the easiest ways to lower emissions in the infrastructure sectors. All this possible due to the current digital transformation developing not only within the UK railway sector, but worldwide.
Reducing emissions will help to improve air quality which is one of the most pressing environmental issues in the UK railway sector now. Locations such as stations and depots where diesel trains stable with the engine running creates significant localised emissions. Air quality monitoring is already a technology that is in place in certain areas of the network, with a specific example of Birmingham New Street Station whereby air quality monitoring has been in place to help inform decisions on improving the quality (Network Rail, 2020). The monitoring setup in the station enable ventilation systems to be used only when required as thresholds are triggered ensuring improved air quality and efficient use of the system (Network Rail, 2020).
Climate resilience is a mitigating element of the environmental strategy (2020), aiming to prepare the railway network in the UK for further climate change, which includes increased monitoring of the entire network. The Intelligent Infrastructure Programme (2021) is an ongoing initiative that is dedicated to the management and maintenance of railway assets. The development of workstream tools, monitoring tools, and preventative maintenance tools through applications on mobile and tablet devices, connected by internet of things, cloud data, artificial intelligence, and machine learning, can assist relevant parts of the business with streamlined decision making and factual based data to support efficient planning of response.
There has been a recent push for better management and consideration of biodiversity, following the release of Network Rail Standard NR/L2/ENV/122 which outlines Network Rail and contractors’ obligation to meet legislation and other compliance requirements for the sustainably use and management of land and activities for biodiversity. With more than 52,000 hectares of land in Network Rail’s ownership, it has been recognised that the UK railway sector can make an enormous difference in protecting biodiversity and encouraging it to flourish for the benefit of the environment (Network Rail, 2020). Biodiversity has been mapped out across the network to enable efficient management of areas affected by engineering works, which was made possible using satellite and aerial imagery to map out lineside habitats (Rail UK, 2021). The goal of no net loss of biodiversity by 2024 is becoming increasingly possible with digital innovation such as the use of aerial and satellite imagery data and continues to work towards the goal of net gain by 2035 (Network Rail, 2020). The UK Centre for Ecology and Hydrology have teamed up with Network Rail and Keen AI to use aerial and satellite imagery to produce the mapping solution and has been identified as a much more efficient solution compared to the traditional ways of physical inspection and identification. The software that has been developed can identify invasive species as well as potential threats due to disease such as ash dieback, enabling infrastructure asset owners to act in a timely manner without physically accessing and inspecting and is currently being developed for use on trains travelling throughout the network (UKCEH, 2022).
Challenges of Socio-economic and Environmental Impact through Digital Transformation
Network Rail are heavily committed to adding socio-economic and environmental value throughout the UK, with the use of new innovational digital technologies. This, however, does not come easy and requires clear strategic guidance on operational requirements, development, and funding. 
Cyber Security
On a global scale, organisations are still learning and continuously improving cyber security systems, but with continuous improvement comes more complex cyber security risk as technology advances. The UK railway sector has lacked proactiveness, which is not isolated just to this industry, and this can be due to the lack of awareness and urgency (Kour et al., 2023). In a study undertaken by Renukappa et al., (2023), it is evident that a limited amount of board members interviewed acknowledged the potential for cyber attacks on their systems which suggests slight ignorance towards something that protects the safety of millions daily.
There is not much in the way of strategy for UK railway cyber security. The Department for Transport have released a rail specific cyber security strategy but even then, only acts as advice or guidance and specifically states it is not meant for technical, code of practice, regulatory or statutory instrument purposes (DfT, 2016). The Rail Delivery Group (2017) released a cyber strategy in response to the DfT’s guidance, which was more purposeful and informs better specifics to rail operations and business systems but again does not pay dividend to technical solutions or strategies and is more accustomed to providing a support framework for raising awareness and aiming for cultural behavioural change. The lack of a specific pathway is causation for lack of proactiveness and preventative implementation systems which is currently leaving the railway open for attack.
The lack of published literature specific to how the railway sector is managing cyber security may be due to the sensitive nature of the topic, but concerns are still raised due to the lack of awareness. Kour et al., (2019) explains how it is important to strike the right balance between privacy and sharing of information when it comes to cyber security, which is a challenge in itself to understand the type and quantity of information that should or shouldn’t be shared, but as an industry, can learn a lot from to create stronger resilience in a holistic way.
The increased use of Internet of Things for remote monitoring and maintenance of the UK railway, means there is an increase in threat from cyber-attacks, and the use of machine learning algorithms creates many more points of entry into the network for hackers to cause chaos, whether it be data loss, corruption, or modification (Kour et al., 2019).  
People, Training, and Upskilling, and Recruitment
As the railway sector workforce evolves with digital transformation, it is important to maintain attraction to the younger generations and gain a wider audience for the best chance of continuous improvement going forward. The Back on Track report produced by NSAR and City & Guilds Group (2020), explains a multitude of issues the railway sector is experiencing with people. Twenty-eight percent of the workforce are 51 years of age or more, which is quite significant when converted to figures, seen as there 250,000 workers on the railway, meaning 70,000 are over fifty-one, nearing retirement in the next 15 years (NSAR and City & Guilds Group, 2020). The significance of this is the industry is set to lose a large number of the experienced skilled workforce over the next few years which is certainly a challenge when there is a current lack of awareness as to the opportunities available for people within the railway sector. Eighty-four percent of the railway workforce is male which again signifies a severe lack of awareness as to the career opportunities within the industry. This is supported by the fact that 82% of surveyed people, associate track maintenance with rail sector, followed closely by signalling. There are a wide range of job roles within Network Rail, ranging from desk-based admin to frontline shift workers, but this does not seem to be echoed throughout the public eye.
Adding to the challenge of attracting new talent, is the fact that BAME respondents to the NSAR research survey (2020), indicated that over half did not know anything about the railway sector or what skills were required to join. It is a common perception of the railway sector that all work takes place during unsociable hours, and whilst this is correct to an extent, it only accounts for a small percentage of the workforce, with a greater proportion of roles, being standard 9-5 Monday to Friday working.
Cost
The costs of digital innovations are commonly perceived as out of standard budgets. This is correct and initial costs are high to implement, but this is why a lot of organisations within the railway sector have separate dedicated budgets to research and innovation development, but this is still a challenging element to manage.
In the recent years since the COVID-19 pandemic, cost has been at the forefront of most discussion and decision to do with the UK railway sector’s performance, reliability, and growth. Attracting customer back from a routine of working home, means the services need to be better, and there is no two ways about it, innovation is key to this. But the UK railway sector is still made up of business’ which need revenue to keep going, but the client being Network Rail, is being told by the government they need to cut costs. So, the challenge is to deliver a better railway for less cost. Throw inflation into the mix and there is an unavoidable overspend which is inevitable. This will lead to the performance and reliability of the UK railway infrastructure compromised. In summary, it is a vicious cycle leaving no room for error. Ever-decreasing budgets are meaning less job opportunities and for some, redundancies, in a time where the railway sector need to attract new talent and wage expectation is increasing. 
It is however clear that the Government recognise this, and they also recognise that focusing and allowing a budget for digital innovation, is a positive way to combat the vicious circle of cost, performance, and reliability. The government pledges a significant budget each year to UK Research and Innovation (UKRI), who are sponsored by the government and provided a budget by the Department for Science, Innovation and Technology (DSIT), enabling a competitive budget to spread across industries for digital transformation. The first of a kind competition governed by Innovate UK, incentivises organisations from small outfits, SME’s and up to larger organisations, to bring to the table industry leading solutions to innovate and digitally transform the UK railway. This is a challenge but also a solution as it provides opportunity for SMEs to provide niche innovations against the larger organisations, with fair consideration and equal budget awards.
Conclusions and Recommendations
There is limited published research into the overall strategic management of socio-economic and environmental impact through digital transformation. Academia and professionals in the industry are focused on the smaller picture and particular parts of the overall system which suggest there is a lot of tunnel vision in the railway sector. The overall strategic management of it all seems to be left to those sitting at the top of organisations who are less aware of the smaller impacts that combined make the biggest impact. Academic research on the railway needs to start covering the bigger picture, strategic management of the impact of digital transformation and the challenges that are faced, to enable support for the railway sector whilst the industry professionals and organisations focus on the implementation and management of the impacts.
The UK railway sector, more specifically Network Rail, have a clear view on what is to be achieved and the strategies such as the Social Value Framework (2021) and the Environmental Sustainability Strategy (2020), but getting there is not so clear. Although timelines are produced, and most likely internally tracked as to the progress that is being made, the public eye is none-the-wiser and are not informed as to how well progress is being made. As taxpayers, everyone would be interested to understand how their money is being spent and what difference it is making, especially in the current situation where inflation is rising, and costs are going up whilst wages do not seem to be increasing as fast.
In recent year there has been lots of bad press surrounding the UK railway sector due to the likes of HS2 being massively over-budget, various incidents across the network portraying incompetence, and one of the most recent ones being the strikes. Passengers just want a service that is consistently reliable and cost effective, but everything is going against that at the moment. The UK railway sector needs to be more transparent and open up to the public in a way that informs efforts to improve and strategically maintain and manage the railway infrastructure.
The cost of digital transformation is clear to all, and the railway sector are doing whatever possible to manage and maintain the progress through the likes of Innovate UK and various other routes, heeding the advantages that SMEs can bring to the industry. Initial cost can be astronomical to begin with, but more often the industry is seeing the long-term cost benefits and savings outweigh the initial investment. The UK railway sector should continue to invest in innovation as it is proved to have a positive impact from both a socio-economic and environmental perspective. With the cancellation of HS2 Northern Leg, the money that is going to be spent elsewhere should be put to good use and can have a greater benefit on local communities with the development of innovative solutions and projects that have been put on the back burner.
There is a heavy presence of perception that there is a serious lack of awareness for cyber security in the UK railway sector. Although the technology and processes may be very robust, the ever-changing nature of digital technology poses a higher threat as time goes by. The fact there is a lack of awareness is a causation for further lack of proactive and predictive cyber security defence systems. Everything in today’s age has two-factor authentication and different hurdles to get over just to access certain accounts, but for internet of things sensors and remote monitoring equipment does not have the same capability and just sends data to a cloud. Penetrating this transmission of data for example, could be an easy entry point for hackers, and from the available literature there is no explanation as to how this is managed or protected. Strategic business plans are only a portrayal of guidance or advice, and there is no technical strategy for this area of the business, which is either something that is not available to the public or is just simply non-existent.
The workforce in the UK railway sector, is evidently in a spot of bother, with the forecasted requirements showing a current deficit in the workforce. There are a number of factors at play which are negating any progress made to recruit, train, and upskill. The outreach of the opportunities available on the railway is very limited with too many people unaware of the several types of roles available within the railway sector. The demographic background and gender of employees is also an ongoing issue, with limited female representation and limited BAME representation. The industry could benefit massively should Network Rail push a little more with recruitment, targeting different areas, and advertising more clearly the different roles available. It is an incredibly crucial time to be recruiting the next generation of digitally minded people.
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Summary


 


The UK


 


railway sector is at 


various stages


 


of digital transformation throughout the various 


disciplines within the organisation


. Socio


-


economic and environmental goals are clearly 


defined with technology there to support and implement efficient 


solutions. 


There are many 


challenges that come with digital transformation especially when considering the socio


-


economic and environmental impacts, 


such as 


balancing budget cuts with reliability and 


performance and investing into digital innovations. 


This paper aims


 


to raise awareness on the 


challenges the UK railway sector is currently facing and inform the current progress of digital 


transformation where socio


-


economic and environmental value is concerned. 


The industry is 


struggling to recruit the younger generation and 


diverse backgrounds due to lack of awareness 


in the public eye of the op


portunities that are available and there is still lots of room for 


improvement on the recruiting, training, and upskilling side of the sector. 


This is becoming 


increasingly impor


tant as the ageing workforce are not as tech savvy as the younger generations 


and are less aware of digital technologies, specifically the risk of cyber attacks that come with 


it


. Strategies can only do so much without implementation


 


and awareness 


but 


function as


 


a


 


key 


enabler and 


provide 


guidance to the goals that are to be achieved. 


The industry needs to 


continue its current commitment to innovation and research and academia need to focus on the 


bigger picture 


rather than small niche engineering problems.
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processes,


 


but they do not identify the 


strategic 


problem 


at hand along with 


the various interdependencies. 


It is


 


good to solve 


a small problem one by 


one but solve one big problem and the small problems will 


follow. 
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